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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention relates to a receiver and a receiving method for use in a wireless communication system.
More particularly, the present invention relates to a channel estimating apparatus and method which takes into account
neighbor sector or cell interference in a broadband multiple access wireless communication system.

2. Description of the Related Art:

[0002] Communication systems were originally developed to provide voice services. Now, communication systems
are being developed to provide packet data services and various multimedia services as well as voice services. An
exemplary system capable of providing wireless packet data services is a third generation (3G) mobile communication
system. The 3G mobile communication system provides various high speed multimedia services. The 3G mobile com-
munication system distinguishes users using a Code Division Multiple Access (CDMA) scheme. The CDMA scheme
distinguishes channels by allocating different orthogonal codes to users or to data transmitted to users.
[0003] However, the 3G mobile communication system fails to provide high speed data with high quality because of
a lack of available codes. In other words, since the amount of usable codes are restricted, transmission rates are limited.
To address this problem, researches and developers of mobile communication systems are considering a next-generation
communication system which is referred to as the fourth generation (4G) broadband wireless communication system.
The broadband wireless communication system is able to classify and transmit users or data to be sent, using an
Orthogonal Frequency Division Multiple Access (OFDMA) scheme. The 4G wireless communication system features a
high transmission rate of up to 100 Mbps. Furthermore, unlike the 3G system, the 4G system can provide services
having various level of Quality of Service (QoS).
[0004] Currently, the 4G communication system is being developed to guarantee mobility and QoS in a Broadband
Wireless Access (BWA) communication system such as wireless Local Area Network (LAN) system and wireless Met-
ropolitan Area Network (MAN) system. Exemplary communication systems include the Institute of Electrical and Elec-
tronics Engineers (IEEE) 802.16d communication system and the IEEE 802.16e communication system. However,
various other systems using the OFDMA scheme are under development.
[0005] As discussed above, the broadband wireless communication system adopts the OFDMA scheme, ensures
mobility, and utilizes the same frequency in every cell to increase frequency efficiency.
[0006] FIG. 1 is a simplified diagram of a conventional BWA system implemented with multiple cells.
[0007] In FIG. 1, Base Station (BS) 0, BS 1, and BS 2 are each communicating within their respective cells 100, 101
and 102 using the same frequency. In this situation, the multicell system has a frequency reutilization of ’1,’ thereby
increasing its frequency efficiency. However, by using the same frequency in adjacent cells, the resulting inter-cell or
inter-sector interference may impair the performance of the system.
[0008] For example, in view of a Mobile Station (MS) 103 communicating with BS 0, a transmit signal of an MS 104
communicating with BS 1 of the neighboring cell and a transmit signal of an MS 105 communicating with BS 2 of the
neighboring cell acts as interference signals to BS 0. In other words, BS 0 receives the interference signals 107 and
108 in addition to the received signal 106 from MS 103 in its cell. The interference signals of the neighboring cells affects
the signal of MS 103 in the corresponding cell and thus deteriorates demodulation performance.
[0009] Therefore, a need exists for an apparatus and method for canceling interference caused by neighboring cells
in a multicell system.
A method for controlling an adoptive antenna array is described in US 6,441,786.

SUMMARY OF THE INVENTION

[0010] An aspect of the present invention is to address at least the above problems and/or disadvantages and to
provide at least the advantages below. Accordingly, an aspect of exemplary embodiments of the present invention is to
provide an apparatus and method for canceling inter-cell or inter-sector interference in a broadband wireless commu-
nication system.
[0011] Another aspect of exemplary embodiments of the present invention is to provide an apparatus and method for
estimating channels by taking into account inter-cell or inter-sector) in a broadband wireless communication system.
[0012] A further aspect of exemplary embodiments of the present invention is to provide an apparatus and method
for determining a unit of channel estimation using burst allocation information of interfering cells when the channel is
estimated by taking into account inter-cell or inter-sector interference in a broadband wireless communication system.
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[0013] The above aspects are achieved in an exemplary embodiment of the present invention by providing a receiver
in a broadband wireless communication which includes a determiner for determining a control unit for a channel estimation
using burst allocation information of selected sectors; an extractor for extracting pilot symbols from received data based
on the control unit, wherein the control unit comprises a number of counted tiles which maximizes a number of pilot
tones allowing the channel estimation with respect to the selected sectors; and a channel estimator for acquiring a
channel estimate value for each transmission unit by performing a Joint Channel Estimation (JCE) with the pilot symbols
output from the extractor that are based on the control unit, wherein the transmission unit comprises a tile of a Partial
Usage of SubCarrier (PUSC) subchannel or a slot of an Adaptive Modulation and Coding (AMC) subchannel.
[0014] According to one aspect of an exemplary embodiment of the present invention, a receiving method in a broad-
band wireless communication system includes determining a control unit for a channel estimation by using burst allocation
information of selected sectors; extracting pilot symbols from received data based on the control unit, wherein the control
unit comprises a number of counted tiles which maximizes a number of pilot tones allowing the channel estimation with
respect to the selected sectors; and acquiring a channel estimate value for each transmission unit by performing a Joint
Channel Estimation (JCE) with the extracted pilot symbols that are based on the control unit, wherein the transmission
unit comprises a tile of a Partial Usage of SubCarrier (PUSC) subchannel or a slot of an Adaptive Modulation and Coding
(AMC) subchannel.
[0015] Other aspects, advantages, and salient features of the invention will become apparent to those skilled in the
art from the following detailed description, which, taken in conjunction with the annexed drawings, discloses exemplary
embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other aspects, features and advantages of the present invention will become more apparent
from the following detailed description when taken in conjunction with the accompanying drawings, in which:
[0017] FIG. 1 illustrates a conventional multicell Broadband Wireless Access (BWA) system;
[0018] FIG. 2 illustrates a receiver in a BWA system according to an exemplary embodiment of the present invention;
[0019] FIGs. 3A and 3B illustrate a subchannel structure for uplink transmission in the BWA system, according to an
exemplary embodiment of the present invention;
[0020] FIG. 4 illustrates a channel estimator according to an exemplary embodiment of the present invention;
[0021] FIG. 5 illustrates operations of the channel estimator according to an exemplary embodiment of the present
invention;
[0022] FIG. 6 illustrates a control unit determining method for channel estimation, according to an exemplary embod-
iment of the present invention; and
[0023] FIG. 7 illustrates a channel estimation method within the control unit for channel estimation, according to an
exemplary embodiment of the present invention.
[0024] Throughout the drawings, it should be noted that like reference numbers are used to depict the same or similar
elements, features and structures.

DETAILED DESCRIPTION OF EXEMPLARYEMBODIMENTS

[0025] The following description with reference to the accompanying drawings is provided to assist in a comprehensive
understanding of exemplary embodiments of the invention as defined by the claims and their equivalents. It includes
various specific details to assist in that understanding but these are to be regarded as merely exemplary. Accordingly,
those of ordinary skill in the art will recognize that various changes and modifications of the embodiments described
herein can be made without departing from the scope of the invention. Also, descriptions of well-known functions and
constructions are omitted for clarity and conciseness.
[0026] Exemplary embodiments of the present invention provide a channel estimation technique which takes into
account inter-cell or inter-sector interference in a Broadband Wireless Access (BWA) communication system.
[0027] While a BWA communication system is illustrated by way of example, the present invention is applicable to
any multicell communication system. While a receiver (uplink) of a Base Station (BS) is explained by way of example,
the exemplary embodiments of present invention are applicable to any receiver of a BS and a user terminal.
[0028] FIG. 2 illustrates a receiver in a BWA system according to an exemplary embodiment of the present invention.
[0029] The receiver of FIG. 2 includes a Radio Frequency (RF) processor 200, an Orthogonal Frequency Division
Multiplexing (OFDM) demodulator 202, a descrambler 204, a subchannel demapper 206, a channel compensator 208,
a demodulator 210, a decoder 212, a Cyclic Redundancy Check (CRC) examiner 214, and a channel estimator 216.
Hereafter, to ease the understanding of the present invention, the cancellation of inter-sector interference is described.
However, exemplary embodiments of the present invention are equally applicable to inter-cell interference.
[0030] The RF processor 200 includes components such as a filter and a frequency converter. The RF processor 200
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converts an RF signal received by an antenna into a baseband signal and converts the baseband signal into a digital signal.
[0031] The OFDM demodulator 202 outputs frequency-domain data by Fast Fourier Transform (FFT)-processing the
sample data output from the RF processor 200. The descrambler 204 descrambles the data output from the OFDM
demodulator 202 with codes that are uniquely allocated to sectors.
[0032] The subchannel demapper 206 extracts and arranges data of a burst to be demodulated from the data output
from the descrambler 204.
[0033] The channel estimator 216 receives burst allocation information of the selected sectors, such as the sectors
interfering with each other. Further, the channel estimator 216 determines a control unit for the channel estimation using
the burst allocation information of the sectors. The channel estimator 216 extracts pilot symbols from the data output
from the OFDM demodulator 202 based on the determined control unit. Moreover, the channel estimator 216 acquires
a channel estimate value by a certain unit, such as by the tile in the case of a Partial Usage of SubCarrier (PUSC)
subchannel. The channel estimator 216 acquires a channel estimate value by estimating the channel with the extracted
pilot symbols, as discussed in further detail below. That is, the channel estimator 216 acquires the channel estimate
values of a desired sector and the interfering sectors. Next, the channel estimator 216 calculates a total channel value
for the burst to be demodulated using the acquired channel estimate values, and provides the calculated channel value
to the channel compensator 208. The channel estimator 216 will be described in further detail below by referring to FIG. 4.
[0034] The channel compensator 208 channel-compensates the data output from the subchannel demapper 206
using the channel value provided by the channel estimator 216.
[0035] The demodulator 210 demodulates the data output from the channel compensator 208. Herein, the demodulator
210 generates and outputs a Log Likelihood Ratio (LLR) value for use in soft decision decoding.
[0036] The decoder 212 outputs an information bit stream by decoding the data from the demodulator 210. The CRC
examiner 214 extracts a CRC code from the information bit stream output from the decoder 212 and checks for error
by comparing a CRC code generated from the received information bit stream and the extracted CRC code.
[0037] FIGs. 3A and 3B illustrate a subchannel structure for an uplink transmission in the BWA system.
[0038] FIG. 3A depicts a tile of a PUSC subchannel and FIG. 3B depicts a slot of an Adaptive Modulation and Coding
(AMC) subchannel.
[0039] The tile of FIG. 3A includes 4 consecutive subcarriers (tones) in a frequency axis and 3 OFDM symbols in a
time axis. That is, one tile includes 12 (=4 tones 3 3 OFDM symbols) tones in total. At this time, 8 tones are data tones
and 4 tones are pilot tones. The pilot tones carry a preset signal (pilot signal) that is known to a Base Station (BS) and
a terminal and their positions are predefined. A channel estimate value for 8 data symbols of the tile is calculated using
the 4 pilot symbols.
[0040] The slot of FIG. 3B includes 18 adjacent tones in the frequency axis and 3 consecutive OFDM symbols in the
time axis. That is, one slot includes 54 (=18 tones 3 3 OFDM symbols) tones in total. Among them, 6 tones are pilot
tones and 48 tones are data tones.
[0041] Now, an example is described where the PUSC subchannel structure of FIG. 3A is used.
[0042] When inter-sector interference is present, severe performance deterioration of the channel estimation may
result. Thus, to overcome this problem, a Joint Channel Estimation (JCE) in consideration of the inter-sector interference
is performed based on Equation (1). Equation (1) assumes that there are 3 sectors.

[0043] In Equation (1), the matrix P arranges a scrambling pattern applied to the tile of the three sectors. In the element
Pc(k) of the matrix, c indicates a sector index (c=0 ~ C-1) and k indicates a pilot tone index (k=0 ~ K-1). Accordingly,
the value Pc(k) can have a value of +1 or -1.
[0044] Y, which indicates a received signal, is a vector comprising received signal values with respect to the 4 pilot
tones. ĥ indicates a vector of the channel estimate values for the corresponding tile.
[0045] The variables in Equation (1) are generalized based on the number of the interfering sectors and the number
of the pilot tones in the channel estimate unit as follows:
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P = [number of pilot tones 3 number of the interfering sectors] matrix
Y = [number of the pilot tones] vector
ĥ = [number of the interfering sectors] vector

When the channel estimation is performed using Equation (1), a channel estimate value is acquired with respect to each
interfering sector per tile. When there is no inverse matrix ((PHP)-1), it is impossible to get the channel estimate value.
When using 4 pilot tones (K=4), there is a 12.5% probability that no inverse matrix exits for two sectors (C=2). Furthermore,
when using 4 pilot tones (K=4), there is a 34.4% probability that no inverse matrix will be acquired for three sectors
(C=3). As such, the number of tiles corresponds to the probability of not acquiring the channel estimation. With 4 tones,
up to four sectors (C=4) can be distinguished. In this case, there is a 59.0% probability that no inverse matrix is acquired.
In Equation (1), since the number of pilot tones determines the maximum number of channel-estimatable sectors (or
cells) and the probability of the inverse matrix, it is necessary to determine a unit of the channel estimation by taking
into account these factors.
[0046] FIG. 4 illustrates the channel estimator 216 according to an exemplary embodiment of the present invention.
[0047] The channel estimator 216 of FIG. 4 includes a control unit determiner 400, a pilot symbol extractor 402, a first
channel estimator 404, and a second channel estimator 406.
[0048] The control unit determiner 400 receives the burst allocation information of the selected sectors (the interfering
sectors) and determines the control unit of the channel estimation using the burst allocation information. Herein, the
burst allocation information indicates the position and the size of the allocated resource, the adopted subchannel scheme,
and the scrambling code values masked to the pilot symbols. The determination of the control unit will be explained in
further detail below by referring to FIG. 6.
[0049] The pilot symbol extractor 402 extracts and outputs the pilot symbols from the data output from the OFDM
demodulator 202 based on the determined control unit. The first channel estimator 404 acquires the channel estimate
values per tile by estimating the channel with the pilot symbols that are based on the control unit, wherein the pilot
symbols are provided from the pilot symbol extractor 402 based on Equation (1).
[0050] The second channel estimator 406 calculates the total channel values for the burst to be demodulated using
the tile channel estimate value per tile provided from the first channel estimator 404, and provides the calculated channel
values to the channel compensator 208. The channel values for the entire subcarriers of the burst can be acquired by
applying the tile channel estimate value to every tone (subcarrier) of the corresponding tile in the simplest manner, or
by linearly interpolating the channel estimate values.
[0051] FIG. 5 illustrates detailed operations of the channel estimator 216 according to an exemplary embodiment of
the present invention.
[0052] The channel estimator 216 acquires the burst allocation information of the selected sectors (the interfering
sectors) in step 501. Herein, the burst allocation information signifies the position and the size of the allocated resource,
the adopted subchannel scheme, and the scrambling code values masked to the pilot symbols.
[0053] Upon acquiring the burst allocation information of the selected sectors, the channel estimator 216 determines
a control unit for the channel estimation using the burst allocation information of the sectors in step 503. The control
unit is the unit which maximizes the number of pilot tones allowing the channel estimation with respect to the selected
sectors.
[0054] For example, in the case of the PUSC subchannel structure which performs the subchannel rotation per three
OFDM symbols, the tile is not consecutively allocated in both the time and frequency axes. Accordingly, the control unit
in the frequency axis is one tile (4 tones) and the control unit in the time axis is also one tile (3 OFDM symbols).
[0055] For example, in the PUSC subchannel which consecutively allocates the tiles in the time axis without the
subchannel rotation, the control unit in the frequency axis is one tile (4 tones) and the control unit in the time axis is set
to a length allowing for the channel estimation in the corresponding sector set.
[0056] For example, in the uplink AMC subchannel which consecutively allocates resources along the time axis in a
specific frequency domain, the control unit in the frequency axis is at least one bean (9 tones) and the control unit in
the time axis is set to a length allowing for the channel estimation in the corresponding sector set.
[0057] As described above, when the control unit of the channel estimation is determined, the channel estimator 216
extracts the pilot symbols from the OFDM-demodulated data based on the determined control unit in step 505. In step
507, the channel estimator 216, based on Equation (1), estimates the channels using the pilot symbols extracted that
are based on the control unit. That is, the channel estimator 216 acquires the channel estimate values of the desired
sector and the interfering sectors per tile. Next, in step 509, the channel estimator 216 calculates the total channel value
for the burst to be demodulated using the acquired channel estimate values and provides the calculated channel values
to the channel compensator 208. The channel value of the entire burst subcarrier can be calculated by merely applying
the tile channel estimate values to every subcarrier of the corresponding tile, or by linearly interpolating the acquired
channel estimate values.
[0058] By way of example, a determination of a control unit of the channel estimation is described below.
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[0059] FIG. 6 illustrates a control unit determining method for the channel estimation according to an exemplary
embodiment of the present invention. The PUSC subchannel structure is as an example in the description below.
[0060] It is assumed that there are 3 cells (or sectors) interfering with each other and that a BS0 demodulates the
received signal. Further, it is assumed that BS1 and BS2 interfere with the BS0. It is assumed that one burst 500; that
is, 15 PUSC tiles that are allocated to the BS0. It is assumed that 3 bursts 502, 503 and 504; that is, 3 PUSC tiles 502,
3 PUSC tiles 503, and 9 PUSC tiles 504 are allocated to the BS1. It is assumed that 2 bursts; that is, 2 PUSC tiles 505
and 10 PUSC tiles 506 are allocated to the BS2. In this situation, 7 control units can be generated as shown in FIG. 6.
[0061] The basic unit in the frequency axis is a tile (4 tones) and the basic unit in the time axis is 3 OFDM symbols.
After the number of consecutive tiles (the number of tiles belonging to the same burst) along the time axis are counted
from a certain point with respect to each BS, the smallest number of the counted tile numbers is set to the control unit
length, which is described below.
[0062] (1) Set the 0-th tile in the frequency axis and the time axis to the start.
[0063] (2) Count the number of consecutive tiles in the time axis from a certain start point with respect to each sector.
[0064] (3) Set the smallest value among the counted tile numbers to the control unit length.
[0065] (4) Set a tile following the set control unit as the start.
[0066] (5) When the control unit in the time axis is determined, move to the next frequency band and return to (2).
[0067] In FIG. 6, the BS0 occupies 4 consecutive tiles from the 0-th tile, the BS1 occupies 3 consecutive tiles from
the 0-th tile, and the BS2 occupies 2 consecutive tiles from the 0-th file. Accordingly, the length of the control unit is set
to 2 and the start point is set to the second tile. Since the BS0 occupies 2 consecutive tiles from the second tile, the
BS1 occupies one consecutive tile from the second tile, and the BS2 occupies 2 consecutive tiles from the second tile,
the length of the control unit is set to 1. When the control unit in the time axis is finally determined, the control unit of
the frequency axis is determined in the similar way.
[0068] FIG. 7 illustrates an exemplary channel estimation method within the control unit of the channel estimation.
[0069] There are 8 tiles in the control unit and the channel estimate value is generated by the tile unit. The channel
estimation is carried out in the 3-tile (window) sliding scheme using Equation (1). Herein, the sliding scheme estimates
the channel using every pilot symbol before and after the tile to be estimated. When there is no front tile H(0) or no
preceding tile H(7), the channel is estimated with two tiles. When there is neither the front tile nor the preceding tile, the
channel can be estimated merely with the tile to be estimated.
[0070] In FIG. 7, the channel estimate value H(0) of the 0-th tile is calculated using the pilot symbols of the 0-th tile
and the first tile (8 pilot symbols in total) and the channel estimate value H(1) of the first tile is calculated using the pilot
symbols of the 0-th tile, the first tile, and the second tile (12 pilot symbols in total). The channel estimate value H(2) of
the second tile is calculated using the pilot symbols of the first tile, the second tile and the third tile, and the channel
estimate value H(3) of the third tile is calculated using the pilot symbols of the second tile, the third tile, and the fourth
tile. The channel estimate value H(4) of the fourth tile is calculated using the pilot symbols of the third tile, the fourth tile,
and the fifth tile, and the channel estimate value H(5) of the fifth tile is calculated using the pilot symbols of the fourth
tile, the fifth tile, and the sixth tile. The channel estimate value H(6) of the sixth tile is calculated using the pilot symbols
of the fifth tile, the sixth tile, and the seventh tile, and the channel estimate value H(7) of the seventh tile is calculated
using the pilot symbols of the sixth tile and the seventh tile. As indicated earlier in Equation (1), the channel estimate
value calculated for each tile is the vector constituted by the channel values of the desired sector and the interfering
sectors.
[0071] As such, when the channel is estimated using 3 tiles, 12 pilot symbols in total can be used. When the channel
is estimated using 3 AMC slots, 18 pilot symbols in total can be used. The method in FIG. 7 is a merely an example.
Note that the channel estimation scheme in the control unit may vary according to the type of radio channel, the terminal
environment (data rate), the data service type, and the Quality of Service (QoS).
[0072] As set forth above, by considering the interference in the multicell wireless communication system where the
inter-cell or the inter-sector interference exists, the channel estimation can be accurately carried out. Namely, the present
invention can enhance the demodulation performance (decoding performance) by performing accurate channel estima-
tion and can increase the cell capacity.
[0073] Certain aspects of the present invention can also be embodied as computer readable code on a computer
readable recording medium. A computer readable recording medium is any data storage device that can store data
which can be thereafter read by a computer system. Examples of the computer readable recording medium include
read-only memory (ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, floppy disks, optical data storage
devices, and carrier waves (such as data transmission through the Internet). The computer readable recording medium
can also be distributed over network coupled computer systems so that the computer readable code is stored and
executed in a distributed fashion. Also, functional programs, code, and code segments for accomplishing the present
invention can be easily construed by programmers skilled in the art to which the present invention pertains.
[0074] While the invention has been shown and described with reference to certain exemplary embodiments thereof,
it will be understood by those skilled in the art that various changes in form and details may be made therein without
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departing from the scope of the invention as defined by the appended claims and their equivalents.

Claims

1. A receiver in a broadband wireless communication comprising:

a determiner (400) for determining a control unit for a channel estimation using burst allocation information of
selected sectors;
an extractor (402) for extracting pilot symbols from received data based on the control unit, wherein the control
unit comprises a number of counted tiles which maximizes a number of pilot tones allowing the channel estimation
with respect to the selected sectors; and
a channel estimator (404, 406) for acquiring a channel estimate value for each transmission unit by performing
a Joint Channel Estimation, JCE, with the pilot symbols output from the extractor (402) that are based on the
control unit, wherein the transmission unit comprises a tile of a Partial Usage of SubCarrier, PUSC, subchannel
or a slot of an Adaptive Modulation and Coding, AMC, subchannel.

2. The receiver of claim 1, further comprising:

a compensator (208) for channel-compensating received burst data using the channel estimate values output
from the channel estimator (404, 406).

3. The receiver of claim 1, wherein the determiner (400) is adapted to count a number of consecutive transmission
units from an end of a previous control unit in a time axis with respect to each of the sectors, and to set the smallest
value of the counted transmission unit numbers as a length of the control unit.

4. The receiver of claim 1, wherein the determiner (400) is adapted to determine the control unit to maximize a number
of pilot symbols for the JCE.

5. The receiver of claim 1, wherein the control unit comprises consecutive Orthogonal Frequency Division Multiplexing,
OFDM, symbols in a time axis and adjacent subcarriers in a frequency axis.

6. The receiver of claim 1, wherein, when the number of the selected sectors is 3 and the number of the pilot symbols
in the control unit is 4, the channel estimator (404, 406) estimates the channel based on the following equation:

where Pc(k) is a scrambling code value applied to a k-th pilot tone of a c-th sector, Y is a receive vector, and ĥ is a
vector constituted by channel estimate values of sectors.

7. The receiver of claim 1, wherein the channel estimator (404, 406) is adapted to perform the JCE using a window
sliding scheme with respect to one control unit.

8. The receiver of claim 1, wherein the burst allocation information comprises at least one of a position of an allocated
resource, a size of the allocated resource, a subchannel scheme, and a scrambling code value masked to the pilot
symbol.
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9. The receiver of claim 2, further comprising:

an OFDM demodulator (202) for Fast Fourier Transform, FFT,-processing the received data;
a descrambler (204) for descrambling data output from the OFDM demodulator with codes uniquely allocated
to the sectors; and
a subchannel demapper (206) for extracting burst data to be demodulated from the data output from the de-
scrambler (204) and providing the extracted burst data to the channel compensator (208).

10. The receiver of claim 2, further comprising:

a demodulator (210) for demodulating data output from the channel compensator; and
a decoder (212) for decoding data output from the demodulator (210).

11. A receiving method in a broadband wireless communication system, comprising:

determining (503) a control unit for a channel estimation by using burst allocation information of selected sectors;
extracting (505) pilot symbols from received data based on the control unit, wherein the control unit comprises
a number of counted tiles which maximizes a number of pilot tones allowing the channel estimation with respect
to the selected sectors; and
acquiring (507, 509) a channel estimate value for each transmission unit by performing a Joint Channel Esti-
mation, JCE, with the extracted pilot symbols that are based on the control unit, wherein the transmission unit
comprises a tile of a Partial Usage of SubCarrier, PUSC, subchannel or a slot of an Adaptive Modulation and
Coding, AMC, subchannel.

12. The receiving method of claim 11, further comprising:

channel-compensating received burst data using the acquired channel estimate values.

13. The receiving method of claim 11, wherein the determining (503) a control unit comprises:

counting a number of consecutive transmission units from an end of a previous control unit in a time axis with
respect to each of the sectors; and
setting the smallest value of the counted transmission unit numbers as a length of the control unit.

14. The receiving method of claim 11, wherein the determining (503) a control unit comprises determining the control
unit to maximize a number of pilot symbols for the JCE.

15. The receiving method of claim 11, wherein the control unit comprises consecutive Orthogonal Frequency Division
Multiplexing, OFDM, symbols in a time axis and adjacent subcarriers in a frequency axis.

16. The receiving method of claim 11, wherein, when the number of the selected sectors is 3 and the number of the
pilot symbols in the control unit is 4, the channel estimate value is calculated based on the following equation:

where Pc(k) is a scrambling code value applied to a k-th pilot tone of a c-th sector, Y is a receive vector, and ĥis a
vector constituted by channel estimate values of sectors.
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17. The receiving method of claim 11, wherein the channel estimate value acquiring (507, 509) comprises performing
the JCE using a window sliding scheme with respect to each control unit.

18. The receiving method of claim 11, wherein the burst allocation information comprises at least one of a position of
an allocated resource, a size of the allocated resource, a subchannel scheme, and a scrambling code value masked
to the pilot symbol.

19. The receiving method of claim 12, further comprising:

OFDM-demodulating by Fast Fourier Transform, FFT,-processing the received data;
descrambling the OFDM-demodulated data with codes uniquely allocated to the sectors; and
extracting the burst data from the descrambled data.

20. The receiving method of claim 12, further comprising:

demodulating the channel-compensated data; and
restoring an information bit stream by decoding the demodulated data.

Patentansprüche

1. Empfänger in einer drahtlosen Breitbandkommunikation, der Folgendes umfasst:

ein Ermittlungsglied (400) zum Ermitteln einer Steuereinheit für eine Kanalschätzung mit einer Burstzuwei-
sungsinformation von ausgewählten Sektoren;
ein Extrahierglied (402) zum Extrahieren von Pilotsymbolen von empfangenen Daten auf der Basis der Steu-
ereinheit, wobei die Steuereinheit eine Reihe von gezählten Fliesen umfasst, die eine Anzahl von Pilottönen
maximiert, die die Kanalschätzung mit Bezug auf die gewählten Sektoren zulassen; und
ein Kanalschätzglied (404, 406) zum Erfassen eines Kanalschätzwertes für jede Sendeeinheit durch Ausführen
einer JCE (Joint Channel Estimation) mit den von dem Extrahierglied (402) ausgegebenen Pilotsymbolen, die
auf der Steuereinheit basieren, wobei die Sendeeinheit eine Fliese eines PUSC-(Partial Usage of SubCarri-
er)-Subkanals oder einen Schlitz eines AMC-(Adaptive Modulation and Coding)-Subkanals umfasst.

2. Empfänger nach Anspruch 1, der ferner Folgendes umfasst:

einen Kompensator (208) zum Kanalkompensieren empfangener Burstdaten anhand der vom Kanalschätzglied
(404, 406) ausgegebenen Kanalschätzwerte.

3. Empfänger nach Anspruch 1, wobei das Ermittlungsglied (400) die Aufgabe hat, eine Zahl von aufeinander folgenden
Sendeeinheiten von einem Ende einer vorherigen Steuereinheit in einer Zeitachse mit Bezug auf jeden der Sektoren
zu zählen und den kleinsten Wert der gezählten Sendeeinheiten als die Länge der Steuereinheit einzustellen.

4. Empfänger nach Anspruch 1, wobei das Ermittlungsglied (400) die Aufgabe hat, die Steuereinheit zu ermitteln, um
eine Anzahl von Pilotsymbolen für die JCE zu maximieren.

5. Empfänger nach Anspruch 1, wobei die Steuereinheit aufeinander folgende OFDM-(Orthogonal Frequency Division
Multiplexing)-Symbole in einer Zeitachse und benachbarte Subträger in einer Frequenzachse umfasst.

6. Empfänger nach Anspruch 1, wobei, wenn die Zahl der gewählten Sektoren 3 und die Zahl der Pilotsymbole in der
Steuereinheit 4 ist, das Kanalschätzglied (404, 406) den Kanal auf der Basis der folgenden Gleichung schätzt:
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wobei Pc(k) ein Verschlüsselungscodewert ist, der auf einen k-ten Pilotton eines c-ten Sektors angewendet wird,
Y ein Empfangsvektor und ĥ ein Vektor ist, der von Kanalschätzwerten von Sektoren gebildet wird.

7. Empfänger nach Anspruch 1, wobei das Kanalschätzglied (404, 406) die Aufgabe hat, die JCE mit einem Fenster-
schiebeschema mit Bezug auf eine Steuereinheit durchzuführen.

8. Empfänger nach Anspruch 1, wobei die Burstzuweisungsinformationen wenigstens eines aus einer Position eines
zugeordneten Betriebsmittels, einer Größe des zugeordneten Betriebsmittels, eines Subkanalschemas und eines
Verschlüsselungscodewertes umfasst, der für das Pilotsymbol maskiert wird.

9. Empfänger nach Anspruch 2, der ferner Folgendes umfasst:

einen OFDM-Demodulator (202) für eine FFT-(Fast Fourier Transformation)-Verarbeitung der empfangenen
Daten;
ein Entschlüsselungsglied (204) zum Entschlüsseln von vom OFDM-Demodulator ausgegebenen Daten mit
Codes, die den Sektoren eindeutig zugewiesen wurden; und
einen Subkanal-Demapper (206), um zu demodulierende Burstdaten aus den vom Descrambler (204) ausge-
gebenen Daten zu extrahieren und die extrahierten Burstdaten dem Kanalkompensator (208) bereitzustellen.

10. Empfänger nach Anspruch 2, der ferner Folgendes umfasst:

einen Demodulator (210) zum Demodulieren von Daten, die vom Kanalkompensator ausgegeben wurden; und
einen Decoder (212) zum Decodieren von Daten, die vom Demodulator (210) ausgegeben wurden.

11. Empfangsverfahren in einem drahtlosen Breitbandkommunikationssystem, das Folgendes beinhaltet:

Ermitteln (503) einer Steuereinheit für eine Kanalschätzung durch Verwenden von Burstzuweisungsinforma-
tionen von gewählten Sektoren;
Extrahieren (505) von Pilotsymbolen aus empfangenen Daten auf der Basis der Steuereinheit, wobei die Steu-
ereinheit eine Zahl von gezählten Fliesen umfasst, die eine Anzahl von Pilottönen maximiert, die die Kanal-
schätzung mit Bezug auf die gewählten Sektoren zulassen; und
Erfassen (507, 509) eines Kanalschätzwertes für jede Sendeeinheit durch Ausführen einer JCE (Joint Channel
Estimation) mit den extrahierten Pilotsymbolen, die auf der Steuereinheit basieren, wobei die Sendeeinheit eine
Fliese eines PUSC-(Partial Usage of SubCarrier)-Subkanals oder eines Schlitzes eines AMC-(Adaptive Modu-
lation and Coding)-Subkanals umfasst.

12. Empfangsverfahren nach Anspruch 11, das ferner Folgendes beinhaltet:

Kanalkompensieren von empfangenen Burstdaten mittels der erfassten Kanalschätzwerte.

13. Empfangsverfahren nach Anspruch 11, wobei das Ermitteln (503) einer Steuereinheit Folgendes beinhaltet:

Zählen der aufeinander folgenden Sendeeinheiten von einem Ende einer vorherigen Steuereinheit in einer
Zeitachse mit Bezug auf jeden der Sektoren; und
Einstellen des kleinsten Wertes der gezählten Sendeeinheiten als eine Länge der Steuereinheit.

14. Empfangsverfahren nach Anspruch 11, wobei das Ermitteln (503) einer Steuereinheit das Ermitteln der Steuereinheit
zum Maximieren einer Zahl von Pilotsymbolen für die JCE beinhaltet.

15. Empfangsverfahren nach Anspruch 11, wobei die Steuereinheit aufeinander folgende OFDM-(Orthogonal Frequen-
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cy Division Multiplexing)-Symbole in einer Zeitachse und benachbarte Subträger in einer Frequenzachse umfasst.

16. Empfangsverfahren nach Anspruch 11, wobei dann, wenn die Zahl der gewählten Sektoren 3 und die Zahl der
Pilotsymbole in der Steuereinheit 4 ist, der Kanalschätzwert auf der Basis der folgenden Gleichung berechnet wird:

wobei Pc(k) ein Verschlüsselungscodewert ist, der auf einen k-ten Pilotton eines c-ten Sektors angewendet wird,
Y ein Empfangsvektor und ĥ ein Vektor ist, der von Kanalschätzwerten von Sektoren gebildet wird.

17. Empfangsverfahren nach Anspruch 11, wobei die Erfassung (507, 509) des Kanalschätzwertes das Ausführen der
JCE mit einem Fensterschiebeschema mit Bezug auf jede Steuereinheit beinhaltet.

18. Empfangsverfahren nach Anspruch 11, wobei die Burstzuweisungsinformation wenigstens eines aus den folgenden
beinhaltet: Position eines zugewiesenen Betriebsmittels, Größe des zugewiesenen Betriebsmittels, ein Subkanal-
schema und ein Verschlüsselungscodewert, der für das Pilotsymbol maskiert wird.

19. Empfangsverfahren nach Anspruch 12, das ferner Folgendes beinhaltet:

OFDM-Demodulieren durch FFT-(Fast Fourier Transformation)-Verarbeitung der empfangenen Daten;
Entschlüsseln der OFDM-demodulierten Daten mit Codes, die den Sektoren eindeutig zugewiesen wurden; und
Extrahieren der Burstdaten aus den entschlüsselten Daten.

20. Empfangsverfahren nach Anspruch 12, das ferner Folgendes beinhaltet:

Demodulieren der kanalkompensierten Daten; und
Wiederherstellen eines Informationsbitstroms durch Decodieren der demodulierten Daten.

Revendications

1. Récepteur dans un système de communication sans fil à large bande comprenant :

un déterminateur (400) pour déterminer une unité de commande pour une estimation de canal en utilisant une
information d’attribution de rafales de secteurs sélectionnés ;
un extracteur (402) pour extraire des symboles pilotes de données reçues en se basant sur l’unité de commande,
l’unité de commande comprenant un nombre de carreaux comptés qui maximise un nombre de tonalités pilotes
permettant l’estimation de canal par rapport aux secteurs sélectionnés ; et
un estimateur de canal (404, 406) pour acquérir une valeur d’estimation de canal pour chaque unité de trans-
mission en effectuant une estimation conjointe de canal, JCE, avec les symboles pilotes sortis de l’extracteur
(402) qui sont basés sur l’unité de commande, l’unité de transmission comprenant un carreau d’un sous-canal
PUSC (utilisation partielle de sous-porteuse), ou un créneau d’un sous-canal AMC (modulation et codage
adaptatifs).

2. Récepteur selon la revendication 1, comprenant en outre:

un compensateur (208) pour effectuer la compensation de canal des données en rafales reçues en utilisant
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les valeurs d’estimation de canal sorties de l’estimateur de canal (404, 406).

3. Récepteur selon la revendication 1, dans lequel le déterminateur (400) est adapté de façon à compter un nombre
d’unités de transmission consécutives depuis une fin d’une unité de commande antérieure dans un axe des temps
relativement à chacun des secteurs, et à définir la plus petite valeur des nombres des unités de transmission
comptées comme une longueur de l’unité de commande.

4. Récepteur selon la revendication 1, dans lequel le déterminateur (400) est adapté de façon à déterminer l’unité de
commande afin de maximiser un nombre de symboles pilotes pour l’estimation JCE.

5. Récepteur selon la revendication 1, dans lequel l’unité de commande comprend des symboles OFDM (multiplexage
par répartition orthogonale de la fréquence) consécutifs dans un axe des temps et des sous-porteuses adjacentes
dans un axe des fréquences.

6. Récepteur selon la revendication 1, dans lequel, lorsque le nombre des secteurs sélectionnés est 3 et le nombre
des symboles pilotes dans l’unité de commande est 4, l’estimateur de canal (404, 406) estime le canal en se basant
sur l’équation suivante :

dans laquelle Pc(k) est une valeur de code d’embrouillage appliquée à une kième tonalité pilote d’un cième secteur,
Y est un vecteur de réception et ĥ est un vecteur constitué par des valeurs d’estimation de canal de secteurs.

7. Récepteur selon la revendication 1, dans lequel l’estimateur de canal (404, 406) est adapté de façon à effectuer
l’estimation JCE en utilisant un système de glissement de fenêtre par rapport à une unité de commande.

8. Récepteur selon la revendication 1, dans lequel l’information d’attribution de rafales comprend au moins soit une
position d’une ressource attribuée, soit une taille de la ressource attribuée, soit un système de sous-canaux, soit
une valeur de code d’embrouillage masquée au symbole pilote.

9. Récepteur selon la revendication 2, comprenant en outre :

un démodulateur OFDM (202) pour le traitement par transformation de Fourier rapide, FFT, des données reçues ;
un désembrouilleur (204) pour désembrouiller la sortie de données du démodulateur OFDM avec des codes
attribués d’une manière unique aux secteurs ; et
un démappeur de sous-canal (206) pour extraire les données en rafales à démoduler des données sorties du
désembrouilleur (204) et pour fournir les données en rafales extraites au compensateur de canal (208).

10. Récepteur selon la revendication 2, comprenant en outre :

un démodulateur (210) pour démoduler les données sorties du compensateur de canal ; et
un décodeur (212) pour décoder les données sorties du démodulateur (210).

11. Procédé de réception dans un système de communication sans fil à large bande, comprenant :
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la détermination (503) d’une unité de commande pour une estimation de canal en utilisant une information
d’attribution de rafales de secteurs sélectionnés ;
l’extraction (505) de symboles pilotes de données reçues en se basant sur l’unité de commande, l’unité de
commande comprenant un nombre de carreaux comptés qui maximise un nombre de tonalités pilotes permettant
l’estimation de canal par rapport aux secteurs sélectionnés ; et
l’acquisition (507, 509) d’une valeur d’estimation de canal pour chaque unité de transmission en effectuant une
estimation conjointe de canal, JCE, avec les symboles pilotes extraits qui sont basés sur l’unité de commande,
l’unité de transmission comprenant un carreau d’un sous-canal PUSC (Utilisation partielle de sous-porteuse),
ou un créneau d’un sous-canal AMC (Modulation et codage adaptatifs).

12. Procédé de réception selon la revendication 11, comprenant en outre :

la compensation de canal des données en rafales reçues en utilisant les valeurs d’estimation de canal acquises.

13. Procédé de réception selon la revendication 11, dans lequel la détermination (503) d’une unité de commande
comprend :

le comptage d’un nombre d’unités de transmission consécutives depuis une fin d’une unité de commande
antérieure dans un axe des temps par rapport à chacun des secteurs ; et
la définition de la plus petite valeur des nombres des unités de transmission comptées comme une longueur
de l’unité de commande.

14. Procédé de réception selon la revendication 11, dans lequel la détermination (503) d’une unité de commande
comprend la détermination de l’unité de commande pour maximiser un nombre de symboles pilotes pour l’estimation
JCE.

15. Procédé de réception selon la revendication 11, dans lequel l’unité de commande comprend des symboles OFDM
(multiplexage par répartition orthogonale de la fréquence) dans un axe des temps et des sous-porteuses adjacentes
dans un axe des fréquences.

16. Procédé de réception selon la revendication 11, dans lequel, lorsque le nombre des secteurs sélectionnés est 3 et
que le nombre des symboles pilotes dans l’unité de commande est 4, la valeur d’estimation de canal est calculée
en se basant sur l’équation suivante :

dans laquelle Pc(k) est une valeur de code d’embrouillage appliquée à une kième tonalité pilote d’un cième secteur,
Y est un vecteur de réception et ĥ est un vecteur constitué par des valeurs d’estimation de canal de secteurs.

17. Procédé de réception selon la revendication 11, dans lequel l’acquisition de la valeur d’estimation de canal (507,
509) comprend l’exécution d’une estimation JCE en utilisant un système de glissement de fenêtre par rapport à
chaque unité de commande.

18. Procédé de réception de la revendication 11, dans lequel l’information d’attribution de rafales comprend au moins
soit une position d’une ressource attribuée, soit une taille de la ressource attribuée, soit un système de sous-canaux,
soit une valeur de code d’embrouillage masquée au symbole pilote.
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19. Procédé de réception selon la revendication 12, comprenant en outre :

la démodulation OFDM par traitement par transformation de Fourier rapide, FFT, des données reçues ;
le désembrouillage des données démodulées OFDM avec des codes attribués de manière unique aux secteurs ;
et
l’extraction des données en rafales des données désembrouillées.

20. Procédé de réception selon la revendication 12, comprenant en outre :

la démodulation des données soumises à la compensation de canal ; et
le rétablissement d’un train de bits d’information en décodant les données démodulées.
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